Fishery Final Report Series No. 05-01: Factors Affecting the Overwinter Survival of Bass Fry by Maine Department of Inland Fisheries and Wildlife & Jordan, Richard M
Fishery Final Report Series No. 05-01 
Factors Affecting the 
Overwinter Survival of Bass 
Fry 
By Richard M. Jordan 
Caring for Maine 's Outdoor Future 
May, 2005 
Maine Department of Inland Fisheries 
and Wildlife 
Division of Fisheries & Wildlife 
FISHERY FINAL REPORT SERIES NO. 05-01 
Final Report- Job F-404 
Factors Affecting the Overwinter Survival of Bass Fry 
fu: 
Richard M. Jordan 
Maine Department of Inland Fisheries and Wildlife 
Fisheries and Hatcheries Division 
Augusta, Maine 
May,2005 
Job F-404 
Factors Affecting the Overwinter Survival of Bass Fry 
Final Report (1992-2004) 
ABSTRACT . 
Growth of first-year black bass, primarily smallmouth bass, in Maine waters was 
assessed to determine if recruitment levels and applied regulations were sufficient to maintain 
bass stocks and fisheries in the presence of potentially moderate to high levels of overwinter 
mortality. For samples of 4,235 age O+ smallmouth bass obtained from 26 waters in late 
September through early October 1992-2004, mean total length was 64mm, median was 63mm, 
mode was 60mm, and the range for individuals was 3 7-106mm. Mean backcalculated length of 
age I smallmouth bass surviving the first winter was 11 mm longer than mean length of age 0+ 
fish from the same cohort prior to winter. Of 568 bass examined for backcalculated length to age 
I, no bass smaller than 55mm was found to survive the first winter in Maine. Some waters with 
the smallest individuals produced sufficient numbers of age O+ to yield high recruitment levels 
even after losses from first-year overwinter mortality 
Water temperature was not a significant independent variable in explaining length of age 
O+ bass at the end of the first growing season. Occasional cohorts of very low abundance were 
found to result from cool summers that either produced high initial mortality of first-year 
smallmouth bass or prevented adequate growth to survive the first winter. Cohorts of low 
abundance were often followed by one or two cohorts exhibiting greatly improved growth and 
survival, likely due to reduced intraspecific competition. Expected shortage of catchable bass in 
fisheries 3-6 years following a poor cohort, has instead shown compensatory increases in 
production, growth, and recruitment in one or two cohorts immediately following, especially if 
water temperatures are normal to above-normal in those years. 
Maine lies near the northern limit of the range of smallmouth bass, and the winter 
starvation period for smallmouth bass is nearly 200 days long. Although moderate to high 
overwinter mortality occurs occasionally, recruitment is adequate in most Maine smallmouth 
bass waters to consistently produce healthy and abundant fisheries. 
KEYWORDS: SMALLMOUTH BASS, GROWTH, AGE O+, MORTALITY, WATER 
TEMPERATURE, INTRASPECIFIC COMPETITION, RECRUITMENT 
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Introduction 
Although Maine lies near the northern limit of the range of both smallmouth bass 
(Micropterus dolomieu) and largemouth bass (Micropterus salmoides), many lakes support 
excellent fisheries, both in terms of catch rate and size of fish. Studies have shown that 
overwinter survival of first-year smallmouth bass depends on their size at the end of the first 
growing season (Shuter et al. 1980). Because many Maine waters have a winter starvation 
period of up to 185-200 days, larger first-year bass possess the energy reserves to yield a higher 
survival rate than do smaller bass. Studies of winter survival in New Brunswick lakes (Curry et 
al. 2005) showed that the smallest individuals ( <50 mm) in a cohort died during the first winter. 
The purpose of this study was to determine whether overwinter mortality, especially in 
smallmouth bass, was adversely impacting recruitment and creating serious limitations on the 
abundance of resulting bass populations. 
Study Area 
Twenty-six bass waters representing the distribution of bass in Maine were sampled for 
age O+ and older bass. A summary of lakes and their physical descriptions is given in Table 1. 
Methods 
StowAway model XTI (Onset Computer Co.) water temperature loggers were deployed 
in waterproof cases in the littoral zone of Maine bass lakes in approximately 1 m of water during 
the growing season, recording water temperature(° C) hourly from May through November. 
Samples of age O+ bass were obtained in late fall with a Smith-Root model 12 backpack 
electrofisher, or with a Smith-Root model SR-l 8H electrofishing boat, to determine size range of 
smallmouths near the end of their first growing season. Scales were aged from all bass >80 mm 
to ensure that only age O+ were included in the study. Total length in mm was recorded for each 
fish, and weights were measured to the nearest O.Olg on an Ohaus model E400 digital balance 
after blotting surface moisture. 
Samples of cohorts were later obtained by angling, after reaching ages III-V. Scales were 
aged by the author, using a Bausch and Lomb microprojector. Measurements from scale focus to 
each annulus were recorded, permitting backcalculation of length to age I by the Fraser-Lee . 
method, using an intercept value for a of 35mm (Carlander 1982). Backcalculated lengths of age 
I bass were compared with the length of the same cohort as late fall age O+. A study of Maine 
bass ages showed a consistent agreement in ages assigned by scale reading when compared to 
otolith ages through age V, but for bass older than age V, scales underaged bass when compared 
with otolith ages (Boucher. 1998). Therefore, Maine performs backcalculations of bass length 
only for bass younger than age Vl. 
Results and Discussion 
Total lengths of 4,235 age O+ smallmouth bass obtained during the period late September 
through early October 1992-2004 ranged from 37-106 mm. A summary oflength and weight 
means for smallmouth bass is shown in Table 2. Mean length of the total sample across all years 
and all waters was 64 mm, the median was 63 mm, and mode was 60 mm. These values were 
obtained with approximately one month of growing season remaining for age O+ bass, and that 
month, October, is characterized by rapidly declining water temperatures expected to produce 
only a small additional growth increment. 
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A summary of length and weight means and associated statistical values for all age O+ 
largemouth bass in this study is shown in Table 3. 
A summary of mean length and weight, sample size, catch per unit of effort (CPUE), 
slopes and intercepts for the regression line of common-log transformed bass weight (g) 
regressed against common-log transformed length (mm), and predicted weights at selected 
lengths is presented for annual samples of smallmouth bass by individual waters in Table 4. A 
summary of growth of young-of-the-year largemouth bass for individual waters by year is 
presented Table 5. First-year largemouth bass generally averaged larger than smallmouth bass. 
Water temperature data loggers provided water temperatures from May-November during 
the predominant portion of the annual growing season. About 19% of all data logger 
deployments resulted in no information, due to either loss of the unit by theft or to malfunction 
·of the battery or logger. Mean water temperature was computed for the period June 15 through 
September 15 because it most closely represents the period of growth from hatching through 
sampling in the fall. A summary of physical parameters, water temperatures, and growth of age 
O+ bass is presented in Table 1 for each study lake by year. 
Expectations that growth of age 0+ smallmouth bass would be closely correlated with 
summer water temperatures proved unfounded, as shown graphically in Figures 1-3 for Branch, 
Pocomoonshine, and Meddybemps Lakes. May-September cumulative degree-days and average 
June-September water temperature were not significant independent variables in explaining 
young-of-the-year smallmouth bass length, relative weight, or relative condition (T. Willis, 
unpublished MDIFW data). Years with higher water temperatures, leading to expectations of 
better growth, may actually be an impediment to age O+ smallmouth bass growth. Also, relative 
condition of age O+ smallmouth bass in Big Lake and Grand Falls Flowage showed a significant 
negative relationship with May-September cumulative degree-days (T. Willis, unpublished 
MDIFW data). That is, warmer years produced less "plump" young-of-the-year smallmouth bass 
in those Maine lakes. Observations by the author indicate that age O+ bass are often more 
abundant during summers with warmer water temperatures, perhaps resulting in increased 
intraspecific competition and reduced growth, even within the first 3 months of life. This 
occurrence is exacerbated by the fact that many of Maine's bass waters exhibit highly abundant 
spawning and nursery habitat for bass with no significant predators on juveniles, leading to 
abundant production of age O+ fish. 
Poor recruitment produced very weak cohorts in many eastern Maine waters in 1996 and 
1998, documented in Big Lake, West Grand Lake, Woodland Flowage, Grand Falls Flowage, 
and Branch Lake. In some cases, cool temperatures probably caused early mortality of bass eggs 
and/or fry by either nest desertion by the male, by cool water temperatures impacting e~ 
survival, or by poor food availability near the onset of feeding. 
Maine biologists had earlier documented that the 1986 cohort of smallmouth bass was 
very poorly represented in samples of adult fish. An analysis of summer temperatures revealed 
that 1986 was a very cool, wet summer. It is highly likely that few first-year smallmouth bass 
achieved adequate growth to survive the 190-200 day starvation period of their first winter. 
While the near-loss of an entire cohort might be expected to create a shortage of catchable bass 
in fisheries 3-6 years later, we have observed a compensatory increase in production and growth 
in 1- 2 cohorts immediately following, especially if water temperatures are normal to above-
normal. 
Since the mid-1980' s, catch rates of adult smallmouth bass have documented that Maine 
bass waters are not encountering fishery collapses, even after an occasional cohort exhibiting 
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poor recruitment. Most Maine bass fisheries are managed with a 12" minimum length limit, 
permitting most bass to spawn 2-3 times prior to being harvested. The remainder of Maine's 
eastern and northern bass waters are managed with a 1 O" minimum length limit to allow anglers 
to harvest size-classes that exhibit high abundance and slightly slower growth than bass in 
central and southern Maine. Finally, the geology of the section of Maine with a 10" minimum 
length limit exhibits abundant and high-quality spawning habitat, permitting high reproductive 
success. 
Mean lengths of smallmouth bass cohorts as age O+ compared to mean backcalculated 
lengths at age I are shown in Table 6a. For Green Lake's 1997 cohort, for example, the 
backcalculated length of age I smallmouth bass showed that no bass smaller than 72 mm 
survived the first winter, even though 64% of all age O+ sampled in the fall were shorter than this 
length (Figure 4). For Big Lake's 1999 cohort, the backcalculated length of age I smallmouth 
bass showed that no bass smaller than 66 mm survived the first winter, even though 36% of all 
age O+ sampled in the fall were shorter than this length (Figure 5). Based on samples of bass 
from the waters shown in Table 6a, the mean backcalculated length of age I smallmouth bass that 
survived the first winter was 11 mm longer than the mean length of the age O+ fish prior to 
winter. The ranges in lengths for late-fall sampled age O+ bass compared to backcalculated 
length range for age I bass that survived the first winter are shown in Table 6b. Assuming 
negligible growth of age O+ bass after our fall samples were obtained, the percentage of age O+ 
bass that were shorter than the smallest age I bass known to survive the first winter was 
computed and expressed as the percent of the cohort lost due to overwinter mortality, ranging 
from 0-84%, as shown in Table 6b. Of 568 bass examined for backcalculated length to age I, no 
bass smaller than 55mm was found to survive the first winter in Maine. These data agree closely 
with findings in New Brunswick, where no smallmouth bass smaller than 50 mm survived 
(Curry et al. 2005). For 22 lakes where the mean length difference between age O+ and age I 
smallmouth bass was compared (see Figure 6), 27% differed in length by <9mm, 64% differed in 
. length by 10-19mm, and 9% differed by 20-22mm. . 
Although a wide variation in lengths occurred among samples of age O+ smallmouth bass 
from different waters, those waters with the smallest individuals exhibited high recruitment 
levels even after losses from first-year overwinter mortality. Figure 7 shows the range of 8-15 
mm differences in mean length of age O+ between Big Lake (a shallow, mesotrophic lake) and 
West Grand Lake (a deep, oligotrophic lake). Despite having much smaller age O+ bass than Big 
Lake, West Grand Lake's abundance of high-quality spawning and nursery habitat consistently 
produces enough first-year bass to yield an abundant smallmouth bass population. 
Summary 
This study has shown that although Maine lies near the northern limit of the range of 
smallmouth bass, and the winter starvation period is nearly 200 days long, producing moderate to 
high overwinter mortality, recruitment is adequate for most Maine smallmouth bass waters to 
continue to produce healthy, abundant fisheries. 
Recommendations 
Consider temporary higher minimum length limits on black bass to improve production if 
a series of consecutive, below-normal summer temperature years occurs in future years. 
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T~ble 1: Water Temperature and Growth of Age O+ 
Smallmouth Bass in Maine Waters 
Mean Mean Water Acres 
L,StdError Temperatu_re, oc 
Lake Town Year (mm) June 15 - Sept. 15 
Beech Hill Otis 1999 61±1 NIA 1351 
Beech Hill Otis 2000 60±1 21.4 1351 
Beech Hill Otis 2001 64+1 22.7 1351 
Beech Hill Otis 2002 69+1 NIA 1351 
Big T27ED 1992 63±1 NIA 10305 
Big T27ED 1994 70+1 22.0 10305 
Big T27ED 1995 70+1 NIA 10305 
Big T27ED 1996 69+1 20.6 10305 
Big T27ED 1997 65+1 21.4 10305 
Big T27ED 1998 68±1 21.6 10305 
Big T27ED 1999 71+1 22.7 10305 
Big T27ED 2000 60+1 20.7 10305 
Big T27ED 2001 61±1 22.5 10305 
Big T27ED 2002 61±1 22.1 10305 
Big T27ED 2003 63±2 22.l 10305 
Big T27ED 2004 59+1 19.6 10305 
Branch Ellsworth 1995 70±2 21.8 2703 
Branch Ellsworth 1996 61+3 20.l 2703 
Branch Ellsworth 1997 58+1 20.6 2703 
Branch Ellsworth 1998 68+2 20.4 2703 
Branch Ellsworth 1999 71+2 NIA 2703 
Branch Ellsworth 2000 57±1 21.3 2703 
Branch Ellsworth 2001 64+2 22.4 2703 
Branch Ellsworth 2002 62±1 21.7 2703 
Cathance Cooper 1995 61+1 NIA 2905 
Cathance Cooper 1996 63+1 19.2 2905 
Cathance Cooper 1997 60+1 20.5 2905 
Cathance Cooper 1998 61+1 20.6 2905 
Cathance Cooper 1999 66±1 21.2 2905 
Cathance Cooper 2000 56+1 19.9 2905 
Cathance Cooper 2001 62+1 20.9 2905 
Cathance Cooper 2002 60+1 20.4 2905 
Cathance Cooper 2003 56+1 NIA 2905 
East Machias T18ED 1994 86±1 NIA NIA 
R. 
Grand Falls Baileyville 1997 66+2 21.2 6691 
Grand Falls Baileyville 1998 66+1 21.2 6691 
Grand Falls Baileyville 1999 66±1 22.2 6691 
Grand Falls Baileyville 2000 60+1 NIA 6691 
Grand Falls Baileyville 2001 63±1 NIA 6691 
Max. Mean 
Depth Depth 
104 44 
104 44 
104 44 
104 44 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
70 12 
124 39 
124 39 
124 39 
124 39 
124 39 
124 39 
124 39 
124 39 
75 24 
75 24 
75 24 
75 24 
75 24 
75 24 
75 24 
75 24 
75 24 
NIA NIA 
44 10 
44 10 
44 10 
44 10 
44 10 
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Mean Mean Water Acres Max. Mean 
L,StdError Temperature, Depth Depth oc 
Lake Town Year (mm) June 15 - Sept. 15 
Grand Falls Baileyville 2002 72±1 NIA 6691 44 10 
Grand Falls Baileyville 2003 62+1 22.5 6691 44 10 
Grand Falls Baileyville 2004 63±1 21.4 6691 44 10 
Green Ellsworth 1995 78±1 22.3 2989 182 44 
Green Ellsworth 1996 65±2 NIA 2989 182 44 
Green Ellsworth 1997 67±1 21.6 2989 182 44 
Green Ellsworth 1998 68±1 22.0 2989 182 44 
Green Ellsworth 2000 58±2 21.2 2989 182 44 
Green Ellsworth 2001 65+2 20.7 2989 182 44 
Green Ellsworth 2002 73±2 22.0 2989 182 44 
Green Ellsworth 2003 64±1 21.9 2989 182 44 
Meddybemps Meddybemps 1995 70+1 22.1 6765 58 14 
Meddybemps Meddybemps 1996 75±3 20.5 6765 58 14 
Meddybemps Meddybemps 1997 67±2 21.4 6765 58 14 
Meddybemps Meddybemps 1998 75±2 21.2 6765 58 14 
Meddybemps Meddybemps 1999 73±2 22.3 6765 58 14 
Meddybemps Meddybemps 2000 57±1 20.4 6765 58 14 
Meddybemps Meddybemps 2001 57±1 NIA 6765 58 14 
Meddybemps Meddybemps 2002 70±1 22.2 6765 58 14 
Meddybemps Meddybemps 2003 60±1 22.2 6765 58 14 
Pocomoonshine Alexander 1992 63±1 NIA 2464 40 14. 
Pocomoonshine Alexander 1995 64±1 22.1 2464 40 14 
Pocomoonshine Alexander 1996 64±1 20.2 2464 40 14 
Pocomoonshine Alexander 1997 61±1 21.2 2464 40 14 
Pocomoonshine Alexander 1998 68±1 21.0 2464 40 14 
Pocomoonshine Alexander 1999 58±1 22.1 2464 40 14 
Pocomoonshine Alexander 2000 66±1 20.3 2464 40 14 
Pocomoonshine Alexander 2001 62±1 21.5 2464 40 14 
Pocomoonshine Alexander 2002 66±1 21.0 2464 40 14 
Pocomoonshine Alexander 2003 55+1 20.9 2464 40 14 
W.Grand Grand 1994 60±1 NIA 14340 128 37 
Lk.Str. 
W.Grand Grand 1995 57±1 20.8 14340 128 37 
Lk.Str. 
W.Grand Grand 1996 54±1 19.7 14340 128 37 
Lk.Str. 
W.Grand Grand 1997 52±1 19.9 14340 128 37 
Lk.Str. 
W.Grand Grand 1998 60±1 19.8 14340 128 37 
Lk.Str. 
W.Grand Grand 1999 62±1 21.4 14340 128 37 
Lk.Str. 
W.Grand Grand 2000 51±1 19.l 14340 128 37 
Lk.Str. 
W.Grand Grand 2001 55±1 NIA 14340 128 37 
Lk.Str. 
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Mean Mean Water Acres Max. Mean 
L,StdError 
Temperature, Depth Depth oc 
Lake Town Year (mm) June 15 ~Sept. 15 
W.Grand Grand 2002 60±1 21.0 14340 128 37 
Lk.Str. 
W.Grand Grand 2003 57±1 21.1 14340 128 37 
Lk.Str. 
W.Grand Grand 2004 53±1 20.5 14340 128 37 
Lk.Str. 
Woodland Baileyville 1994 73±1 NIA 1200 32 15 
Woodland Baileyville 1995 83+2 22.6 1200 32 15 
Woodland Baileyville 1997 70±1 . 21.9 1200 32 15 
Woodland Baileyville 1999 74±1 23.5 1200 32 15 
Woodland Baileyville 2001 81±1 23.l 1200 32 15 
Woodland Baileyville 2002 77±1 22.6 1200 32 15 
Woodland Baileyville 2003 82±3 22.6 1200 32 15 
Woodland Baileyville 2004 74±2 21.7 1200 32 15 
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Table 2: Smallmouth bass length and weight summary 
Value Total Len2th and SE (mm) · Weight and SE (2) 
Mean and standard error 64+0.2 3.49+0.02 
Median 63 3.03 
Mode 60 2.35 
Ran2e 37 - 106 0.61 - 14.4 
N 4235 4235 
Table 3: Largemouth bass length and weight summary 
Value Total Len2th (mm) Wei2ht (2) 
Mean 75 5.16 
Ran2e 43 - 109 1.25 - 17.08 
N 1053 1053 
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Table 4: Growth of Age O+ Smallmouth Bass in Maine Waters 
Note: Slope and intercept values are/or the regression line: 
log10(weight in g)=slope*log1o(length in mm)+intercept 
Mean Mean Wt., CPUE 
L,StdError Std Error Wand- Bass/wand- Pred.Wt@ Pred.Wt. 
Lake Town Year (mm) (~) N secs/bass second 60mm @65mm Slope Intercept 
Beech Hill Otis 1999 61+1 2.76+0.19 44 87 0.011 2.54 3.21 2.91 -4.769 
Beech Hill Otis 2000 60+1 2.71+0.15 53 35 0.029 2.65 3.30 2.71 -4.395 
Beech Hill Otis 2001 64+1 3.18+0.16 50 55 O.ot8 2.59 3.24 2.78 -4.530 
Beech Hill Otis 2002 69+1 4.21+0.23 59 26 0.038 2.54 3.20 2.91 -4.770 
Big T27ED 1992 63+1 NIA 64 NIA NIA 2.70 3.33 2.63 -4.245 
Big T27ED 1994 70+1 4.14+0.17 52 NIA NIA 2.61 3.27 2.84 -4.634 
Big T27ED 1995 70+1 4.03+0.18 53 NIA NIA 2.55 3.22 2.91 -4.768 
Big T27ED 1996 69+1 4.12+0.21 53 NIA NIA 2.56 3.27 3.03 -4.979 
Big T27ED 1997 65+1 3.43+0.18 60 NIA NIA 2.72 3.40 2.78 -4.509 
Big T27ED 1998 68+1 3.89+0.18 54 34 0.029 2.51 3.17 2.92 -4.793 
Big T27ED 1999 71+1 4.29+0.18 73 36 0.028 2.63 3.28 2.73 -4.434 
Big T27ED 2000 60+1 2.67+0.13 56 50 0.020 2.57 3.18 2.67 -4.338 
Big T27ED 2001 61+1 2.76+0. l 1 54 64 0.016 2.60 3.19 2.56 -4.137 
Big T27ED 2002 61+1 2.74+0.12 67 NIA NIA 2.52 3.12 2.65 -4.310 
Big T27ED 2003 63+2 3.04+0.26 50 41 0.024 2.48 3.13 2.90 -4.762 
Big T27ED 2004 59+1 2.62+0.07 54 44 0.023 2.72 3.33 2.54 -4.082 
Branch Ellsworth 1995 70+2 4.24+0.29 37 NIA NIA 2.53 3.23 303 -4.984 
Branch Ellsworth 1996 61+3 3.00+0.40 20 NIA NIA 2.58 3.29 3.04 -4.994 
Branch Ellsworth 1997 58+1 2.35+0.15 34 NIA NIA 2.58 3.24 2.88 -4.710 
Branch Ellsworth 1998 68+2 4.07+0.28 36 NIA NIA 2.63 3.32 2.92 -4.773 
Branch Ellsworth 1999 71+2 4.46+0.33 31 196 0.005 2.64 3.33 2.91 -4.753 
Branch Ellsworth 2000 57+1 2.34+0.14 52 117 0.009 2.52 3.17 2.90 -4.756 
Branch Ellsworth 2001 64+2 3.17+0.30 14 141 0.007 2.60 3.30 2.94 -4.812 
Branch Ellsworth 2002 62±1 2.95+0.19 31 48 0.021 2.57 3.26 3.00 -4.925 
Cathance Cooper 1995 61+1 3.00+0.15 53 NIA NIA 2.67 3.37 2.91 -4.748 
Cathance Cooper 1996 63+1 3.45+0.13 51 NIA NIA 3.03 3.69 2.44 -3 .857 
Cathance Cooper 1997 60+1 2.90+0.13 47 NIA NIA 2.84 3.60 2.94 -4.774 
Cathance Cooper 1998 61+1 3.07+0.15 50 90 0.011 2.87 3.63 2.96 -4.806 
Cathance Cooper 1999 66+1 3.63+0.18 51 83 0.012 2.64 3.36 3.02 -4.949 
Cathance Cooper 2000 56+1 2.25+0.09 53 60 0.017 2.59 3.20 2.66 -4.317 
Cathance Cooper 2001 62+1 2.98+0.13 55 69 0.014 2.60 3.29 2.92 -4.777 
Cathance Cooper 2002 60+1 2.76+0.15 42 NIA NIA 2.71 3.35 2.68 -4.333 
Cathance Cooper 2003 56±1 2.23±0.13 51 65 O.ot5 2.62 3.35 3.06 -5.023 
East Machias R. T 18 ED 1994 86+1 3.35+0.78 22 NIA NIA 2.87 3.61 2.87 -4.646 
Grand Falls Baileyville 1997 66+2 4.06+0.46 41 NIA NIA 2.55 3.35 3.42 -5.675 
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Mean Mean Wt., CPUE 
L,StdError Std Error Wand- Bass/wand- Pred.Wt@ Pred.Wt. 
Lake Town Year (mm) (e) N secs/bass second 60mm (a}65mm Slope Intercept 
Grand Falls Baileyville 1998 66+1 3.99+0.20 50 78 0.013 2.82 3.56 2.89 -4.688 
Grand Falls Baileyville 1999 66+1 3.60+0.18 56 67 0.015 2.74 3.45 2.86 -4.647 
Grand Falls Baileyville 2000 60+1 2.74+0.10 34 141 0.007 2.81 3.48 2.69 -4.335 
Grand Falls Baileyville 2001 63+1 3.43±0.11 51 69 0.014 2.96 3.66 2.63 -4.205 
Grand Falls Baileyville 2002 72+1 4.75+0.17 47 NIA NIA 2.87 3.53 2.57 -4.112 
Grand Falls Baileyville 2003 62+1 2.94+0.18 30 132 0.008 2.52 3.16 2.85 -4.667 
Grand Falls Baileyville 2004 63±1 3.34±0.17 32 124 0.008 2.93 3.59 2.54 -4.050 
Green Ellsworth 1995 78+1 5.82+0.3 l 50 NIA NIA 2.57 3.27 3.01 -4.942 
Green Ellsworth 1996 65+2 3.58+0.22 39 NIA NIA 2.76 3.45 2.80 -4.538 
Green Ellsworth 1997 67+1 3.74+0.20 56 NIA NIA 2.59 3.23 2.76 -4.494 
Green Ellsworth 1998 68+1 3.82+0.18 42 127 0.008 2.55 3.22 2.92 -4.786 
Green Ellsworth 2000 58±2 2.42±0.22 14 220 0.005 2.65 3.37 3.03 -4.965 
Green Ellsworth 2001 65±2 3.58±0.34 28 114 0.009 2.66 3.36 2.90 -4.731 
Green Ellsworth 2002 73±2 5.32±0.38 56 NIA NIA 2.59 3.35 3.22 -5.313 
Green Ellsworth 2003 64±1 3.38±0.20 51 56 0.018 2.67 3.37 2.92 -4.766 
Meddybemps Meddybemps 1995 70+1 4.43+0.29 45 NIA NIA 2.59 3.30 3.03 -4.975 
Meddybemps Meddybemps 1996 75±3 6.17±0.66 17 NIA NIA 2:85 3.61 2.94 ~4.773 
Meddybemps Meddybemps 1997 67±2 3.87±0.23 45 NIA NIA 2.81 . 3.49 2.69 -4.334 
Meddybemps Meddybemps 1998 75±2 5.67±0.39 64 49 0.020 2.66 3.40 3.08 -5.052 
Meddybemps Meddybemps 1999 73+2 5.22±0.34 68 39 0.026 2.73 3.42 2.83 -4.596 
Meddybemps Meddybemps 2000 57±1 2.44±0.12 51 53 0.019 2.72 3.37 2.67 -4.313 
Meddybemps Meddybemps 2001 57+1 2.29+0.13 55 31 0.032 2.51 3.16 2.87 -4.703 
Meddybemps Meddybemps 2002 70±1 4.64±0.36 55 42 0.024 2.66 3.35 2.88 -4.696 
Meddybemps Meddybemps 2003 60±1 2.72±0.13 54 20 0.050 2.53 3.17 2.80 -4.575 
Pocomoonshine Alexander 1992 63±1 3.05±0.07 68 NIA NIA 2.59 3.27 2.90 -4.743 
Pocomoonshine Alexander 1995 64±1 3.12±0.12 55 NIA NIA 2.56 3.22 2.85 -4.659 
Pocomoonshine Alexander 1996 64+1 3.39+0.12 58 NIA NIA 2.84 3.53 2.73 -4.401 
Pocomoonshine Alexander 1997 61+1 3.03+0.19 58 NIA NIA 2.70 3.36 2.73 -4.423 
Pocomoonshine Alexander 1998 68+1 3.86+0.20 54 48 0.021 2.51 3.23 3.14 -5.183 
Pocomoonshine Alexander 1999 58±1 2.31±0.18 60 NIA NIA 2.32 2.91 2.82 -4.648 
Pocomoorishine Alexander 2000 66±1 3.93±0.23 55 48 0.021 2.64 3.45 3.33 -5.499 
Pocomoonshine Alexander 2001 62+1 2.73+0.09 56 55 0.018 2.45 2.99 2.49 -4.038 
Pocomoonshine Alexander 2002 66±1 3.64+0.22 58 52 0.019 2.59 328 2.93 -4.796 
Pocomoonshine Alexander 2003 55±1 2.13+0.10 56 83 0.012 2.56 3.20 2.76 -4.499 
W.Grand Grand Lk.Str. 1994 60±1 2.61±0.16 61 NIA NIA 2.47 3.12 2.91 -4.781 
W.Grand Grand Lk.Str. 1995 57±1 2.33±0.16 54 NIA NIA 2.54 3.24 3.06 -5.037 
W.Grand Grand Lk.Str. 1996 54±1 2.03±0.07 53 NIA NIA 2.53 3.09 2.48 -4.006 
W.Grand Grand Lk.Str. 1997 52±1 1.89±0.14 42 NIA NIA 2.76 3.51 3.01 -4.912 
W.Grand Grand Lk.Str. 1998 60±1 2.80±0.18 56 73 0.014 2.66 3.37 2.96 -4.838 
W.Grand Grand Lk.Str. 1999 62+1 3.11+0.18 56 38 0.026 2.73 3.45 2.89 -4.702 
W.Grand Grand Lk.Str. 2000 51±1 1.71±0.12 36 87 0.011 2.57 3.22 2.82 -4.604 
W.Grand Grand Lk.Str. 2001 55+1 1.97+0.10 52 141 0.007 2.38 2.98 2.84 -4.674 
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Mean Mean Wt., CPUE 
L,StdError Std Error Wand- Bass/wand- Pred.Wt@ Pred.Wt. 
Lake Town Year (mm) (2) N secs/bass second 60mm ~65mm Slone Interceot 
W.Grand Grand Lk.Str. 2002 60+1 2.54+0.18 54 NIA NIA 2.38 2.99 2.87 -4.727 
W.Grand Grand Lk.Str. 2003 57+1 2.26+0.15 39 55 0.018 2.53 3.17 2.80 -4.575 
W.Grand Grand Lk.Str. 2004 53+1 1.97+0.45 38 116 0.009 2.69 3.42 2.98 -4.869 
Woodland Baileyville 1994 73+1 4.82+0.23 54 NIA NIA 2.65 3.34 2.89 -4.715 
Woodland Baileyville 1995 83+2 7.58+0.54 18 NIA NIA 3.05 3.81 2.78 -4.459 
Woodland Baileyville 1997 70+1 4.70+0.29 40 NIA NIA 2.75 3.50 3.04 -4.967 
Woodland Baileyville 1999 74+1 5.28+0.24 41 80 0.013 2.81 3.53 2.88 -4.673 
Woodland Baileyville 2001 81+1 7.07+0.23 52 96 0.010 2.96 3.70 2.80 -4.508 
Woodland Baileyville 2002 77+1 6.32+0.28 53 126 0.008 3.05 3.83 2.85 -4.584 
Woodland Baileyville 2003 82+3 6.91+0.63 15 383 0.003 2.75 3.45 2.81 -4.557 
Woodland Baileyville 2004 74+2 5.32+0.32 31 321 0.003 2.86 3.60 2.87 -4.647 
Roxbury Byron 2001 65+2 2.69+0.23 41 NIA NIA NIA NIA NIA NIA 
Roxbury Byron 2003 65+1 3.75+0.19 30 85 0.012 2.9 3.6 2.68 -4.292 
Pleasant Island Falls 1999 65+1 3.0+0.2 48 14 0.071 NIA NIA NIA NIA 
Pleasant Island Falls 2000 53+2 1.9 5 163 0.006 NIA NIA NIA NIA 
Pleasant Island Falls 2001 56+1 1.9+0. l 50 12 0.083 NIA NIA NIA NIA 
Pleasant Island Falls 2002 54+1 1.6+0.2 40 18 0.056 NIA NIA NIA NIA 
Pleasant Island Falls 2003 51+1 1.5+0.1 31 33 0.030 NIA NIA NIA NIA 
S.Branch Seboeis Pit. 1997 63+1 2.8+0.1 45 26 0.038 NIA NIA NIA NIA 
S.Branch Seboeis Pit. 1999 72+1 4.1+0.2 33 84 0.012 NIA NIA NIA NIA 
S.Branch Seboeis Pit. 2001 68+1 3.3+0.2 35 71 0.014 NIA · NIA NIA NIA 
S.Branch Seboeis Pit. 2002 68±1 3.4+0.2 39 47 0.021 NIA NIA NIA NIA 
S.Branch Seboeis Pit. 2003 64+1 2.7+0.l 31 36 0.028 NIA NIA NIA NIA 
Pushaw Old Town 1998 NIA NIA 0 (3693total) NIA NIA NIA NIA NIA 
Pushaw Old Town 1999 58+1 2.0+0. l 19 300 0.003 NIA NIA NIA NIA 
Pushaw Old Town 2001 61+2 3.1+0.4 27 88 0.011 NIA NIA NIA NIA 
Pushaw Old Town 2002 60+2 2.3+0.2 6 735 0.001 NIA NIA NIA NIA 
Nicatous T3ND 1997 71+1 4.1+0.2 34 71 0.014 NIA NIA NIA NIA 
Nicatous T3ND 1998 NIA NIA 0 (3512total) NIA NIA NIA NIA NIA 
Nicatous T3ND 1999 86+3 6.8+0.8 8 401 0.002 NIA NIA NIA NIA 
Nicatous T3ND 2001 NIA NIA 0 ( 4109total) NIA NIA NIA NIA NIA 
Nicatous T3ND 2002 NIA NIA 0 (4017total) NIA NIA NIA NIA NIA 
Nicatous T3ND 2003 65+2 2.7+0.2 6 603 0.002 NIA NIA NIA NIA 
Penobscot R. Howland 2000 57+1 2.5+0.l 30 NIA NIA NIA NIA NIA NIA 
Penobscot R. Howland 2001 69+2 4.4+0.3 49 30 0.033 NIA NIA NIA NIA 
Penobscot R. Howland 2002 75+2 5.7+0.3 31 68 O.oI5 NIA NIA NIA NIA 
· Penobscot R. Mattarniscontis 2000 64+1 3.7+0.2 43 NIA NIA NIA NIA NIA 
Penobscot R. Mattamiscontis 2001 80+1 6.8+0.3 63 18 0.056 NIA NIA NIA NIA 
Penobscot R. Mattarniscontis 2002 75+2 6.1+0.5 38 40 0.025 NIA NIA NIA NIA 
Spednic Forest City 1997 67+1 NIA 54 17 0.059 NIA NIA NIA NIA 
Spednic Forest City 1998 72+2 4.5+0.4 14 104 0.010 NIA NIA NIA NIA 
Spednic Forest City 2001 63+1 2.8+0.2 53 20 0.050 NIA NIA NIA NIA 
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Mean Mean Wt., CPUE 
L,StdError Std Error Wand- Bass/wand- Pred.Wt@ Pred.Wt. 
Lake Town Year (mm) (2) N secs/bass second 60mm (@65mm Slooe Interceot 
Spednic Forest City 2002 66+2 NIA 38 35 0.029 NIA NIA NIA NIA 
Hancock Denmark 2000 76+1 5.25+0.26 30 NIA NIA NIA NIA NIA NIA 
Sebago Raymond 2000 68+1 4.02+0.26 30 NIA NIA NIA NIA NIA NIA 
Pemaquid Region B 1998 82+3 6.76+0.70 5 NIA NIA NIA NIA NIA NIA 
Pemaquid Region B 1999 73+1 4.48+0.22 88 NIA NIA NIA NIA NIA NIA 
Great Moose Region B 1998 72+1 4.67+0.25 79 NIA NIA NIA NIA NIA NIA 
Great Moose Region B 1999 68+1 . 3.34+0.15 101 NIA NIA NIA NIA NIA NIA 
Cobbosseecontee Region B 1998 78+2 6.00+0.49 15 · NIA NIA NIA NIA NIA NIA 
Cobbosseecontee Region B 1999 87+1 7.58+0.19 81 NIA NIA NIA NIA NIA NIA 
Webber Region B 1998 82+2 6.64+0.51 16 NIA NIA NIA NIA NIA NIA 
Webber Region B 1999 78+1 5.27+0.13 97 NIA NIA NIA NIA NIA NIA 
Great Region B 1999 89+1 8.4+0.21 103 NIA NIA NIA NIA NIA NIA 
Carlton Region B 1999 98+1 10.40±0.24 104 NIA NIA NIA NIA NIA NIA 
14 
Table 5: 
Growth of Age O+ Largemouth Bass in Maine Waters 
Mean L,StdError Mean Wt., StdError 
Lake Town Year (mm) (e) N 
Cobbosseecontee Winthrop 1998 73+1 4.88+0.20 126 
Cobbosseecontee Winthrop 1999 78+1 5.86+0.28 131 
Great Belgrade 1999 82±1 6.49+0.33 100 
Great Moose Hartland 1999 98+5 12.23+2.05 12 
Hancock Denmark 2000 60±2 2.64±.024 30 
Parker Lyman 2000 68+1 3.61+0.19 30 
Pemaquid Nobleboro 1998 77±1 5.32±0.24 107 
Pemaquid Nobleboro 1999 84±1 6.49±0.26 62 
Pleasant Gardner 1998 71+1 4.47+0.13 110 
Pleasant Gardner 1999 72±1 4.62±0.15 106 
Sebago Raymond 2000 72+1 4.43+0.23 30 
Webber Vassalboro 1998 71±1 4.24+0.14 112 
Webber Vassalboro 1999 78+1 5.27+0.13 97 
15 
Table 6a: Smallmouth Bass Length Comparisons by Cohort 
At Age O+ and .Age I (after overwinter mortality effects) 
AgeO+ Backcalculated Backcalculated 
Mean Backcalculated length length 
Cohort L,StdError length As Age 1 As Age 1 
Lake Town Year N (mm) As Aee 1 N N N 
Big T27ED 1994 52 70+1 69+1 21 
Big T27ED 1995 53 70+1 73+2 17 
Big T27ED 1996 53 69+1 69+2 8 
Big T27ED 1997 60 65+1 71+1 35 
Big T27ED 1998 54 68+1 71+3 10 
Big T27ED 1999 73 71+1 78+2 21 
Branch Ellsworth 1995 37 70±2 81+2 27 
Branch Ellsworth 1996 20 61+3 74 1 
Branch Ellsworth 1997 34 58+1 71+4 5 
Grand Baileyville 1998 50 66±1 79+3 5 77+2 17 
Falls (2003 sample) (2001 sample) 
Grand Baileyville 1999 56 66±1 80+2 17 91+3 6 
Falls (2003 sample) (2001 sample) 
Green Ellsworth 1995 50 78+1 76+3 11 
Green Ellsworth 1996 39 65+2 77+3 15 
Green Ellsworth 1997 56 67+1 82+1 44 
Green Ellsworth 1998 42 68+1 85+2 25 
W.Grand Grand 1994 61 60±1 69+1 37 
Lk.Str. (1999 sample) 
W.Grand Grand 1995 54 57±1 71+2 21 
Lk.Str. (1999 sample) 
W.Grand Grand 1996 53 54±1 66+3 11 
Lk.Str. (2001 sample) 
W.Grand Grand 1997 42 52±1 68+1 19 
Lk.Str. (2001 sample) 
W.Grand Grand 1998 56 60±1 76+2 20 
Lk.Str. (2001 sample) 
Woodland Baileyville 1996 0 NIA 
Woodland Baileyville 1997 40 70±1 79+2 22 
(2002 sample) 
Woodland Baileyville 1998 0 NIA 80+3 17 83+9 3 
(2003 sample) (2002 sample) 
Woodland Baileyville 1999 41 74±1 83+1 44 79+2 42 87+2 24 
(2004 sample) (2003 sample) (2002 sample) 
Backcalculated Backcalculated 
length length 
As Age 1 As Age 1 
N N 
74+2 23 85+4 (2000 8 
(2001 sample) sample) 
78+2 32 81+2 (2000 30 
(2001 sample) sample) 
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AgeO+ Backcalculated Backcalculated Backcalculated Backcalculated 
Mean Backcalculated length length length length 
Cohort L,StdError length As Age 1 As Age 1 As Age 1 As Age 1 
Lake Town Year N (mm) As Ae:e 1 N N N N N 
Woodland Baileyville 2000 0 NIA 84+2 22 89+3 5 
(2004 sample) (2003 sample) 
Woodland Baileyville 2001 52 81+1 83+2 5 
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Table 6b: Smallmouth Bass Length Range Comparisons by Lake and Cohort 
At Age O+ and Ag e 1 (after overwinter mortality effects) 
Range in mm 
for Late-fall Range in mm for Percent of 
sampled Age Backcalculated Cohort lost 
O+ smallmouth Length during first 
Lake Cohort bass (N) (tlJ Age 1 (N) winter 
Big 1994 55-84 (52) 59-81 (21) 4 
Big 1995 55-89 (53) 65-74 (17) 26 
Big 1996 57-94 (53) 62-77 (8) 17 
Big 1997 49-87 (60) 59-95 (35) 28 
Big 1998 55-83 (54) 63-83 (10) 30 
Big 1999 52-88 (73) 66-95 (21) 32 
Branch 1995 49-89 (37) 59-98 (27) 19 
Branch 1997 47-74 (34) 57-78 (5) 47 
Grand Falls 1998 54-91 (50) 72-89 (5) 84 
Grand Falls 1999 52-90 (56) 69-102 (17) 77 
Green 199~ 57-93 (50) 61-91 (11) 6 
Green 1996 47-82 (39) 63-95 (15) 36 
Green 1997 53-93 (56) 72-95 (44) 66 
Green 1998 47-81 (42) 67-105 (25) 43 
West Grand 1994 42-79 (61) 55-94 (37) 33 
West Grand 1995 41-76 (54) 59-89 (21) 61 
West Grand 1996 43-67 (53) 57-86 (11) 74 
West Grand 1997 37-71 (42) 59-81 (19) ·81 
West Grand 1998 39-79 (56) 58-98 (20) 45 
Woodland 1997 49-91 (40) 64-116 (84) 25 
Woodland 1999 62-88 (41) 55-108 (110) 0 
Woodland 2001 67-96 (52) 66-114 (5) 0 
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Figure 1. Branch Lake, Mean water temperature for period July 1-August 31 and mean length of Age O+ smallmouth bass 
through late fall. 
23.5 75 
23 
70 
22.5 
Cl) 
... 
:l 65 
-
"' 
22 ... 
Cl)
.c 
ci 
-
-II-Temp C E en c 
-+-YOY Length (mm) Cl) Cl) I-
...J 
... 21 .5 Cl) 
- 60 
"' 3: 
21 
55 
20.5 
20 50 
1995 1996 1997 1998 
Year 
19 
Figure 2. Pocomoonshine Lake, Mean water temperature for period July 1 - August 31 and mean length of Age O+ 
smallmouth bass through late fall. 
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Figure 3: Meddybemps Lake, Mean water temperature for period July 1 - ~ugust 31 and mean length of Age O+ smallmouth 
bass through late fall. 
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Figure 4 
Green Lake SMB 
1997 Cohort Length Comparison 
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Figure 5 
Big Lake SMB 
1999 Cohort Length Comparison 
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Figure 6 
Increment of Length Difference Between Age O+ and Age 1 
Smallmouth Bass for Samples from 22 Lakes 
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Figure 7 
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This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The prqgram is designed to increase sport fishing and 
boating opportunitie_s through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also nam~d for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are thetJ.sers.<. Briefly, 
anglers and boaters are respon?ible for payment of .fi~h.ing taCkle excis·e 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department · 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays -. user benefits". 
Maine Department of Inland Fisheries and Wildlife 
284 State Street, Station #41, Augusta, ME 04333 

